The work reports ultrasound promoted facile synthesis of novel ten α-aminophosphonate derivatives coupled with indole-2,3-dione moiety, namely diethyl(substituted phenyl/heteryl)(2-(2-oxoindolin 3ylidene)hydrazinyl)methylphosphonates derivatives 4(a-j).The derivatives 4(a-j)
Introduction
The basic method for the preparation of α-aminophosphonates, valuable synthetic equivalents and biologically active substrates, involves the condensation of a primary or secondary amine, a carbonyl compound (aldehyde or ketone) and dialkylphosphite [1] .List of various catalysts used for synthesis of various types α-aminophosphonates and the time (minutes) required for synthesis of α-aminophosphonates are shown in Table 1 .
Among the synthetic routes towards α-aminophosphonates two main pathways exist. [2] a) Three-component reactions ( Kabachnik-Fields reaction):
In this an aldehyde, an amine and di-or trialkylphosphite are reacted in a one-pot set-up. b) Pudovik reaction: In this dialkylphosphites are added to compound containing an iminobond.
α-aminophosphonates are among the most studied bioactive organo phosphorus derivatives and have been used as enzyme inhibitors [3] , inhibitors of serine hydrolase [4] , peptide mimics [5] , antiviral [6] , antibacterial [7] , antifungal [8] , anticancer [9] , anti-HIV [10], antibiotics [11] , herbicidal [12] etc.
Indole possesses various medicinal properties like antibacterial, antifungal, anti-malarial, anticonvulsant and anti-inflammatory etc. [13] .Isatin, chemically known as 1-H-indole-2,3-dione, and its derivatives possess a broad range of biological and pharmacological properties and are widely used as starting materials for the synthesis of a broad range of heterocyclic compounds and as substrates for drug synthesis. It is also used for the inhibition of pro-apoptotic jurkat T cells. In terms of its mode of action, isatin itself is proposed to inhibit cancer cell proliferation via interaction with extracellular signal-related protein kinases (ERKs), thereby promoting apoptosis. These compounds inhibit cancer cell proliferation and tumor growth via interaction with a variety of intracellular targets such as DNA, telomerase, tubulin, P glycoprotein, protein kinases and phosphatases [14] . Isatin-based hydrazones have been identified as inhibitors of the protein tyrosine phosphatase Shp2, which plays an important role in cell signaling, cell proliferation, differentiation and migration [15] .The marketed anticancer drug Sunitinib [16] and Oratinib contains 2-oxoindolin-3-ylidene moiety where as Ilmofosin and Edelfosin contains phosphonate moiety and a recently marketed anticancer drug, Toceranib phosphate [17] contains 2-oxoindol-3-ylidene as well as phosphonates moiety. Considering the 3 biological importance of 2-oxoindolin-3-ylidene and α-aminophosphonates prompted us to synthesize coupled derivatives containing isatin based hydrazone and α-aminophosphonates with the hope to get novel hybrid derivatives. The designing protocol for the target molecules is as shown in Fig.1 .
Fig.1: The designing protocol for target compounds
Most remarkable pathway to the synthesis of α-aminophosphonates is the Kabachnik-Fields reaction, the one pot three-component reaction of aromatic/heterocyclic aldehyde, amine and triethylphosphite, also known as Kabachnik-Fields reaction [18] .The novel trends in carrying out this reaction are connected with the application of (i) microwave irradiation itself or in combination with catalyst [19] , (ii) ionicliquids as solvents [20] ,(iii) use of appropriate dehydrating agents [21] and, probably most important, (iv) the use of catalysts, was achieved by using various catalyst like ZrOCl2. 8H2O [22], YbCl3 [23] , lanthanide triflates [24] , Mg(ClO4)2 [25] , LiClO4 [26] etc. Kabachnik-Fields reaction was promoted by using Cerric (IV) ammonium nitrate (CAN) as a catalyst because of its advantages like high solubility in organic solvent, ease of handling, and low toxicity [27] . 4 
Result and Discussion

Chemistry
Diethyl (substituted phenyl/heteryl)(2-(2-oxoindolin-3ylidene)hydrazinyl)methyl phosphonates derivatives 4(a-j) were synthesized by Green protocol as outlined in Scheme 1. 3-hydrazonoindolin-2-one (1) was synthesized by reacting indole-2,3-dione (isatin) (1mmol) with hydrazine hydrate (1mmol) in the presence of glacial acetic acid as a catalyst by conventional method in methanol using molecular sieves and by ultrasonication method by replacing methanol with ethanol. Ultrasound method is better than the conventional method because, methanol being toxic solvent is replaced by benign solvent ethanol. The amount of solvent required is also less than that required for conventional method. Ultrasound assisted method gives better yield in 15-20 minutes against 3-4 hrs required for conventional method. α-Aminophosphonate derivatives 4(a-j) were synthesized by reacting 3-hydrazonoindolin-2-one 
Procedures:
Step I:
Synthesis of 3-hydrazonoindolin-2-one (1) (Schiff base)
A) Conventional method [28]
A mixture of indole-2,3-dione (isatin) (1 mmol) and hydrazine hydrate ( Step II: 
Diethyl(4-hydroxyphenyl)(2-(2-oxoindolin-3-ylidene)hydrazinyl)methylphosphonate(4f)
Conclusion
Ultrasound synthesizer have become a promising alternative green tool for various chemical 4(a-j) were synthesized at room temperature in facile one pot reaction using CAN as a green catalyst, which gives faster reaction at room temperature. CAN catalyst being water soluble can be easily removed after completion of reaction. The synthesized compounds were characterized by TLC, IR, NMR, and Mass spectrometry.
